controls the squint, and then the treatment is gradually withdrawn. The advice of the orthoptist in charge of the case is invaluable in regulating the dose. If the treatment is going to be successful it will be apparent after the first or second drop, and it is useless to prolong treatment beyond this if the squint is not controlled.
Pilocarpine has a beneficial effect on fully accommodative squints in three ways. Firstly, by locally setting the accommodation for near, the frontal reflex is not brought into use. Secondly, the associated miosis, by providing a far greater depth of focus, makes it unnecessary for the child to exercise as much accommodative effort to get a clear close image. A third possible factor is that the constant spasm of the ciliary muscle causes the muscle to strengthen and hypertrophy. This would tend to remedy one of the principal original causes of the squint, namely, a dynamic defect of the accommodation.
One criticism that can be very legitimately levelled against pilocarpine is that it must bluw the distance vision. It certainly does blur it a little, but not to any great extent. Possibly the miosis keeps it to a minimum. But, in any case, our main problem is with near vision, where we must break the squinting habit. It might be supposed that D.F.P. solution would be a more convenient miotic, as once daily instillation would be sufficient. D.F.P. is a very strong miotic and there is no residual accommodation after its use. With pilocarpine, there is usually a dioptre or two of accommodation left, which the orthoptist finds beneficial. The twenty-four hours activity of D.F.P. is a disadvantage in the "weaning" stages, for then the child may only need two hours' help at the end of the day. An intelligent child will come and ask for a drop when he is beginning to be troubled by diplopia.
The cases likely to be benefited by pilocarpine are of two types. Firstly, the postoperative condition, with binocular vision for distance and a residual convergent squint for near. Secondly, the fully accommodative squint ( Fig. 1 ). Also, although I have had no opportunity to try it, the treatment might well be useful in cases of emergency, where a quick refraction is not possible. A circumstance that comes to mind is that of a child confined to bed with illness, who is beginning to squint. However, full stereoscopic vision must be present. When this is absent only a temporary reduction in the angle is achieved. Also, the angle of squint must not be too large, although there is no definite limiting angle. An accommodational squint with a Maddox Wing reading of +30 degrees has been controlled, but the usual successful cases have a Wing reading of between 10 degrees and 20 degrees. It is often quite surprising how little the Wing reading sometimes has to be reduced to allow the squint to be controlled.
In conclusion, pilocarpine in properly selected cases can be of real assistance to the orthoptist in treating the convergence excess type of squint. London THIS paper is concerned with the treatment of accommodative convergent squints. It does not deal with those convergent squints which merely have an accommodative element.
The age of onset of an accommodative convergent squint varies between 2 to 4 years. Most of the patients have a simple hypermetropic correction, which rarely exceeds + 6 00 D.sph. But some are emmetropic.
Many can be successfully cured by orthoptic treatment alone; others, particularly adults, require operation, in which case the orthoptic treatment is basically post-operative. In all cases, the objective is to obtain a good standard of binocular visual acuity for distance and near. Normally, this standard will be 6/5 and N5 with correction and the same without correction provided that the manifest hypermetropia did not exceed +4-00 D.sph.
The first and essential prerequisite to orthoptic investigation and treatment is of course an examination of the fundi and media and refraction. If refraction shows that the patient needs correction, the diagnosis of the type of squint and its preliminary classification should not be made until the correction has been worn for at least a fortnight. Moreover, on examination, most of these patients will be found to be amblyopic and it is unwise to make 10 the orthoptic diagnosis until the amblyopia has been overcome.
In some cases, the vision in the amblyopic eye may be as low as 6/36, compared with 6/9 in the good eye. In others, the amblyopic eye may be 6/12 and the good eye 6/5 or even 6/4. The point is that in all these amblyopic cases the visual acuity of the amblyopic eye must be brought up to the standard of the good eye which, in turn, sets the stand'ard for the binocular visual acuity.
The visual acuity of both eyes must therefore be accurately measured at an early stage; but the first test rarely reveals the full vision of the good eye.
Once any amblyopia has been overcome, the patient should fall within one of three categories:
The first consists of the fully-accommodative convergent squints. Patients in this category are binocular with correction for distance to 6/6 or 6/5 and for near to N 5 but have a manifest deviation for all distances without correction.
The second consists of the accommodative convergent squints with convergent excess. Patients in this category are binocular for distance to 6/6 or 6/5 but have a convergence excess for near in correction and a manifest deviation at all distances without correction.
The third category is the same as the second but with emmetropia. Here the patients are binocular for distance to 6/6 or 6/5 and have a convergence excess for near.
Although a patient in any of these categories usually has normal binocular visual acuity for distance in correction, this may deteriorate as a result of illness or stress and give rise to an occasional manifest deviation, in which case the binocular visual acuity will be below normal.
All three categories have two outstanding features in common: First, the patient's binocular function is well developed; the reason for this is that binocular vision (which had already been partially developed prior to the onset of squint) has been maintained because the patient, with the aid of correction where necessary, has always remained binocular for distance.
Secondly, it is rare to get an accommodative convergent squint with a paretic element: therefore these cases are nearly always concomitant. There are, of course, exceptions, the most important being cases which have the so-called A or V syndrome. The A syndrome causes an increase of convergence as the eyes are elevated, although the patient may have binocular single vision on looking down. The V syndrome causes an increase of convergence on depression and there may be binocular single vision on elevation.
Whatever the category of patient, the essential orthoptic tests are the same. The binocular visual acuity for distance and near will be taken with and without correction, on Snellen's and the Near test types respectively. The latent deviation for distance in correction and the manifest deviation without correction will be measured with the Maddox rod and prisms. The latent deviation for near will be measured on the Maddox Wing or on the Klein phorometer. The patient's reactions to the Worth 4-light test and the cover test for distance and near will be recorded. His ocular movement will be investigated.
Finally, the major amblyoscope will be used to ascertain the angle of deviation with and without correction, the strength of the binocular function, the amount of suppression and the fusion range.
As a result of these tests and with the aid, in some cases, of pilocarpine, patients can be divided into those who will and those who are unlikely to require operation. Patients requiring operation are given only two or three pre-operative treatments, mainly with a view to preparing them for their post-operative treatment. Those requiring operation include all adults, most children over 12 whose binocular visual acuity in correction is not up to standard, and teenagers whose correction is low and who wish to leave off their glasses for social occasions. Operation is also required where there is a paretic element. Some children require a short course of up to six orthoptic treatments in order to decide whether operation is necessary.
If this short course does not produce any improvement or if the time factor is of importance these children are treated as operation cases.
The post-operative treatment of these patients is extremely important and follows the same lines as the final treatment given to the other group of patients whom it is hoped to cure without operation.
The initial progress of patients in this latter group is, in the first instance, extremely rapid and often spectacular. But a complete and permanent cure requires time and patience and, above all, the co-operation of the child and his parents.
The first objective is to teach the child at the earliest possible stage to realize when his eye is straight and when it is squinting; with patience, this can be achieved even with a child as young as 3 years of age. The second and equally important objective is to stop the habit of squinting by getting the child binocular at all distances in his glasses and to control his squint without glasses. If this can be achieved, the further stages in which the correction is gradually reduced and possibly eliminated altogether, except for close work, can be left until the child is older.
Basically, children can be placed in three groups for treatment: Group l.-Children under 21. There is little one can do orthoptically for children as young as this except to eliminate any amblyopia by occlusion or by putting atropine in the fixing eye. Pilocarpine drops used immediately after occlusion will sometimes put an end to an occasional convergence excess. Group 2.-Children between the ages of 2i and 4, most of whom do not know their letters but who can take an interest in the detail of pictures. With these children, treatment concentrates on teaching them to overcome the convergence excess in their glasses and to control their squint without their glasses.
Group 3.-Children who can read or who at least know their letters. With children in this group, it should be possible to make them binocular for distance and near, first with correction, then in a reduced correction and finally, if the hypermetropia is low, without any correction at all.
In the treatment of accommodative convergent squints, instruments, with exception of the bar-reader, play a relatively minor role. Since most of the patients have a manifest deviation for distance without correction, the first step is to teach the patient to control and straighten his eyes when looking at a distant object without correction by making him relax his accommodation. The next step is to repeat this process on a near object, again without correction. His vision will, of course, be blurred whenever he straightens his eyes but the reason for dispensing with any correction for this exercise is that the contrast between the clear and blurred vision is far more marked without correction and is accordingly easier for the child to understand. As soon as he understands and can feel that his eyes are straight, his treatment is continued in correction.
The next stage depends on whether the patient has a convergence excess, that is to say, a manifest deviation for near in correction, If he has, it means that he has to become monocular in order to see clearly and if he controls his deviation by relaxing his accommodation his vision becomes blurred and out of focus. He must therefore be given help in order to clear the blurred vision. In other words, he must be given aids which will reinforce his own efforts to control his manifest deviation for near and turn it into a latent deviation. These aids may consist of convex clip-on lenses or bifocals (or, for emmetropia, a pair of reading glasses) with or without the use of pilocarpine drops. The latter are particularly valuable. Assuming that the child can read or knows his letters, the first step is to get him binocular on large print and to keep him binocular while gradually reducing the size of the print. When he can read N8 to NIO without squinting, he should use his aids for all close work and not merely during exercise periods. He should then be taught to recognize the presence of physiological diplopia with the aid of a torch, in order to prepare him for the effects of a bar-reader so that the bar-reading or bar-spelling exercises can be started. These must be given daily, but with the co-operation of the parents can readily be done at home.
When the child can bar-spell or bar-read small print (but not before) the strength of the clip-on lenses should be gradually reduced until they can be dispensed with altogether; but if pilocarpine is also being used, the drops must be continued throughout.
If, however, it is not possible to get the child binocular for near with aids after a short period of treatment or, having achieved this, to start to reduce the strength of the aids reasonably soon, the probability is that operation is necessary. But assuming that this stage of treatment is successfully completed, the child will have reached the point where, except for being partially dependent on pilocarpine, he is binocular at all distances in correction and has some degree of control without correction. His further treatment is thereafter similar to that which is given to a patient who has no convergence excess, that is, to a fully accommodative convergent squint.
The object now is to improve the binocular visual acuity for distance and near without correction, by making the child less dependent on his glasses. This is done by reducing the correction by means of concave clip-on lenses for short exercise periods with the bar-reader each day or, for the younger children, with pictures at home and in the clinic. This gradual reduction of the correction for the exercise periods is continued until it is neutralized altogether or, if the correction originally exceeded +400 D.sph., until it is partially neutralized. When the child can bar-read or bar-spell N6 and has a binocular visual acuity for distance of 6/6 without correction (or an equivalent standard for the higher hypermetrope), the pilocarpine drops, if in use, should gradually be reduced in quantity or strength and finally discontinued altogether. If the standard of binocular visual acuity is satisfactorily maintained, it should then be possible to start reducing the strength of the child's glasses.
The major amblyoscope plays a small but nevertheless important part in this treatment.
Initially, it is used to eliminate suppression and to increase the range of fusion. It is also used to help the child to control his squint by relaxing his accommodation and thus reducing his convergence. In the latter stages of the treatment, it helps to build up a normal relationship between accommodation and convergence. This, in turn, helps to improve the binocular visual acuity.
It is, however, dangerous to pay too much attention to the measurements of the angle of deviation obtained on the major amblyoscope. In all cases of accommodative squint three angles should be measured; the first is the actual angle of deviation in correction: the second is the actual angle of deviation without correction, when the patient is accommodating: the third is the controlled angle measured without correction when the patient's accommodation is relaxed.
These last two angles, measured without correction, will obviously fluctuate according to the amount of accommodation which the patient is using or the extent to which he is relaxing, as the case may be.
The actual angle of deviation measured in correction is usually fairly static but can nevertheless be misleading. A child may register an angle of deviation in correction of as much as +20 degrees and yet have a full compensation, so that he has normal binocular visual acuity for distance and near with and without correction. On the other hand a small angle of deviation of, say +5 degrees to + 10 degrees can mask a convergence excess which may not prove amenable to orthoptic treatment. As there is no way of measuring convergence excess on the major amblyoscope, it is of little assistance in helping to decide whether or not operation will be necessary.
Mention has already been made of the possibility of reducing the strength of the child's glasses. But the fact that he may have obtained a good binocular visual acuity for distance and near with and without correction does not mean that he is in a position to dispense with his glasses altogether. Provided that his correction is low, he can in all probability leave off his glasses for short periods each day, the period being gradually increased. If he becomes ill or gets over-tired his squint may reappear but this reappearance will only be temporary and will tend to occur less often as he gets older. Nevertheless, it is most important that the reduction in his correction should be a gradual process and that he should be kept under periodic observation. In any event he will probably still require to use his glasses for reading and school work.
If a child who is using clip-on lenses and bifocals is making normal progress, it should be possible to reduce the strength of these aids approximately every two months. But bifocals are expensive, particularly if they have to be frequently changed, and children on the whole do not make proper use of them. Similar objections apply to the use of a second pair of glasses for reading only, especially as children have a flair for not wearing the right pair of glasses at the right time. On the other hand, clip-on lenses, although somewhat cumbersome and unattractive, can be quickly and cheaply obtained and can be changed whenever necessary without additional cost. Care must be taken, however, when recommending clip-on lenses or reading glasses to ensure that the strength of the lenses which enables the child to be binocular for near does not prevent him from seeing writing at blackboard distance Finally a word about the advantages of pilocarpine in the treatment of accommodative convergent squints from the orthoptist's point of view. I have myself used it in 43 cases, all of whom were children under 12. In some of these cases the treatment is not yet complete. In 10 cases, I used pilocarpine in conjunction with orthoptic treatment without success, but the fact that the combination of the drops and the treatment produced a negative result enabled me to recommend operation at an earlier stage than I would otherwise have done.
In 21 patients, the use of pilocarpine and orthoptic treatment together has made it reasonably certain that a cure will be obtained without operation. 2 patients, both young children, were not old enough for orthoptic treatment. After occlusion to overcome their amblyopia, they were given pilocarpine drops and became binocular without operation. 5 patients were kept binocular for more than a year with the aid of pilocarpine and in 2 of these it was possible to reduce their correction. Ultimately, with the additional strain of school work, all 5 required operation but by that time their general health had improved and they had reached an age when they were able to co-operate fully in the post-operative orthoptic treatment.
The remaining 5 patients were post-operative. 2 will probably require further operation but in the meantime their binocular state is being maintained with the aid of pilocarpine. In the other 3, their binocular visual acuity has in each case been brought up to normal.
